Identification and characterization of a gamma-interferon-inducible lysosomal thiol reductase homolog from guinea pig (Cavia porcellus) that exhibits thiol reductase activity in vitro.
Gamma-interferon-inducible lysosomal thiol reductase (GILT) is a key enzyme in the antigen processing and presentation pathway whereby it reduces disulfide bonds at an acidic pH. In this study, a homolog of GILT from guinea pigs (designated gpGILT) was identified and characterized using bioinformatic methods and bioactivity assays. The open reading frame of gpGILT is 705bp in length and encodes 234 amino acids, with a putative molecular weight of about 25.85kDa. The structure of gpGILT is similar to those of humans and zebrafish, containing six introns and seven exons. The deduced primary structure of the gpGILT protein includes all of the typical features of other known GILT proteins, including an active-site motif, CXXC, a GILT signature sequence, CQHGX2ECX2NX4C, three potential Asn-linked glycosylation sites, and six other conserved cysteines. The predicted tertiary structures of gpGILT, human GILT, and mouse GILT are quite similar in shape and positional arrangement of the key motifs modeled on the same template. Amino acid sequence-based alignment and phylogenetic analysis showed that gpGILT is most closely related to that from the rat, with an identity of 68.40%. Additionally, the constitutive expression and immune response to lipopolysaccharide (LPS) challenge of gpGILT were tested using real-time quantitative polymerase chain reaction. A tissue-specific expression pattern in selected tissues and remarkable up-regulation of gpGILT mRNA in spleen and blood within 12h of LPS stimulation were observed, suggesting that GILT functions as an immunological surveillance-related factor in both innate and adaptive immunity. Soluble recombinant gpGILT produced in E. coli could reduce the interchain disulfide bonds of IgG in an acidic reaction system in vitro, suggesting thiol reductase activity in antigen processing. The results of this study provide a better understanding of the molecular characteristics of gpGILT and are a useful reference for further investigation of its involvement in antigen processing and immunological surveillance using the laboratory guinea pig.